High-entropy alloys are a new class of alloys, and attract much attention due to their unique properties. Since the discovery of a superconducting highentropy alloy (HEA) in 2014, the materials research on HEA superconductor is a hot topic. We have found that Hf 21 Nb 25 Ti 15 V 15 Zr 24 body-centered-cubic (BCC) HEA is a new superconductor with the superconducting critical temperature T c of 5.3 K. We briefly discussed the comparison of cocktail effect of T c among BCC HEA superconductors.
Introduction
There are two well accepted definitions [1] for high-entropy alloys: alloys containing at least five elements with the atomic percentage of i-th element X i 5% ≤ X i ≤ 35%, and alloys with the mixing entropy S mix larger than 1.5R, where R is the gas constant. S mix for a n elements alloy is given by −R n i=1 x i lnx i , where x i is the mole fraction of i-th component. A high-entropy alloy (HEA) generally forms a simple crystalline structure like face-centered-cubic, body-centered-cubic (BCC) or close-packed hexagonal. Focusing on the superconducting HEAs, BCC materials are well studied, however, there are only several reports [2, 3, 4] . This fact motivated us to carry out the materials research on HEA superconductors. Recently equimolar BCC HfNbTiVZr is reported [5] , however, a secondary phase appears during annealing. We have searched a BCC Hf-Nb-Ti-V-Zr HEA, which is stable even after annealing, by changing the atomic composition, and checked the possible superconductivity. In this article, we report a thus found HEA superconductor Hf 21 Nb 25 Ti 15 V 15 Zr 24 .
Materials and methods
The polycrystalline sample Hf 21 Nb 25 Ti 15 V 15 Zr 24 was made by a homemade arc furnace. The constituent elements of Hf (99.9%), Nb (99.9%), Ti (99.5%), V (99.9%) and Zr (99%) with the stoichiometric composition were placed on a water-cooled Cu hearth and arc-melted in an Ar atmosphere.
The annealing condition was 800
• C for 4 days in an evacuated quartz tube.
The measurement methods of sample characterization and temperature dependences of ac magnetic susceptibility χ ac (T) and electrical resistivity ρ (T) are described in the previous papers of our team [6, 7] . linearly extrapolated diamagnetic slope with the normal state signal [3, 7] (see the broken lines in Fig. 2 ). The imaginary χ ac , χ " ac , shows a peak, which is also characteristic of superconductors. In the inset of Fig. 2, ρ (T) exhibits a very weak temperature dependence, reflecting the atomic disorder.
Results and discussion
ρ rapidly drops below approximately T c and shows the zero resistivity.
One of the interesting properties of HEAs is the cocktail effect, which means an enhancement of physical property beyond the simple mixture of those of constituent elements. Table 1 
Summary
We have found that Hf 21 Nb 25 Ti 15 V 15 Zr 24 is a new member of HEA superconductors. It crystallizes into the BCC structure with a=3.401Å, and T c is 5.3 K. The cocktail effect of T c in BCC HEA superconductors might be affected by S mix and/or VEC.
